vector. Cells were treated with retinol (100 nM) and LPS (100 ng/ml) for 24 h. Luciferase activity was measured using the Secrete-Pair Luminescence Assay Kit (Genecopoieia) and measured with a SpectraMax M5e plate reader (Molecular Devices). Gaussia luciferase (GLuc) activity was normalized against secreted alkaline phosphatase (SEAP) activity and then compared to the activity of cells transfected with pEZX-G04 alone.
Laser capture microdissection and RNA purification. Laser capture microdissection was performed as described (1). In brief, 5 cm of distal small intestine was washed and snap-frozen in optimum cutting temperature (OCT) compound ). Frozen sections were cut to a thickness of 7 µm and fixed in 70% ethanol, then stained with Methyl Green and eosin.
Freshly stained sections were immediately used for laser capture microdissection of intestinal epithelial cells using an Arcturus PixCell IIe system, and 5,000-10,000 pulses were obtained from each section. RNA was extracted from isolated intestinal epithelial cells by incubating with RNA sequencing (RNAseq) and data analysis. RNA was extracted and purified from ileums of 3 mice per experimental group. RNA quality was assessed on an Agilent 2100 Bioanalyzer.
Sequencing libraries were prepared using the TruSeq RNA sample preparation kit v2 (Illumina) and sequenced on an Illumina HiSeq 2500 for signal end 50 bp length reads. Sequence data were mapped against the mm10 genome using TopHat (2) and FPKMs were generated using Cuffdiff (3) with default parameters. Altered expression was defined as a >2 fold increase or decrease in average FPKM reads compared between the two groups.
RNAseq Ontology Analysis. RNAseq identified 832 genes were differentially expressed, greater than 2-fold, and with p values <0.05. These 832 genes were analyzed with the PANTHER Gene Ontology Classification System to identify enriched GO Biological Processes.
The top 20 differentially regulated GO Biological Processes (gene categories) are shown in Fig.   3D , organized as immunity-related and metabolism-related genes. Bonferroni correction for multiple testing and a p value filter of <0.05 were applied to the PANTHER analysis.
Retinoid Quantification. Retinol and retinoic acid (Sigma) were freshly reconstituted in ethanol and quantified under red or amber lighting. Quantification based on absorbance at 325 nm (retinol) and 350 nm (retinoic acid) is in accordance with previously published molar extinction coefficients (4) . Retinoids for use in cell culture treatments were utilized in a vehicle of 0.1% ethanol in cell culture medium.
Flow Cytometry Reagents and Antibodies. Foxp3/transcription factor staining reagents for fixation and permeabilization were used (eBiosciences). Zombie Yellow (Biolegend) fixable viability dye was used to gate live cells prior to further analysis. Antibodies used to characterize BLASTn against a curated database derived from RDPII and NCBI. Principle component analysis was performed using the "prcomp" function in R and differential abundance analysis was performed using DESeq2 (5).
IgA ELISA. Total protein was isolated by homogenizing mouse feces in PBS with protease inhibitor cocktail (Roche). Homogenates were rotated at 4 o C for 4 h and centrifuged at 16,000g
for 15 min. IgA were quantified per manufacturer instructions (Invitrogen).
Histology. Paraffin embedded sections of Bouin's fixed mouse distal ileum were cut, and heatinduced epitope retrieval was performed in a 0.05% sodium citrate buffer (pH 6.0). The slides were incubated with rabbit anti-mouse SAA antiserum (6) Figure S1: siRNA knockdown of RAR expression in HepG2 cells. HepG2 cells were treated for 24 hours with retinol (100 nM), IL-1β (50 pg/ml), IL-6 (100 pg/ml), and were transfected with siRNAs targeting each of the three RAR isoforms. A scrambled siRNA was used as a negative control (siControl). RAR expression was quantified by qPCR analysis. Assays were performed in triplicate and represent three independent experiments. Means±SEM are plotted. **P<0.01, ***P<0.001 as determined by Student's t-test. MODE-K cells were treated for 24 hours with retinol (100 nM), IL-1β (50 pg/ml), IL-6 (100 pg/ml), and were transfected with siRNAs targeting each of the three Rar isoforms. RARα, β, and γ were detected by Western blot using antibodies specific to each isoform, with actin as a loading control. The blot is representative of three independent experiments. Fig. 3D , with metabolic gene categories highlighted in blue. Heat map shows expression levels of the 48 genes identified as having metabolic functions by the GO analysis, and which also had a -log 10 (P value) >5. ''&<=<77< ? 
